Countries in Sub-Saharan Africa (SSA) are experiencing rising burdens of overweight/ obesity and associated non-communicable diseases. As in other developing regions, this epidemiological transition in African countries is believed to be resulting from changes in dietary, sociodemographic structure and lifestyle factors. To date, not much is known about the prevalence and sociodemographic patterns of overweight/obesity in Uganda, especially among women of reproductive age. Therefore, this study aimed to address this research gap by using nationally representative data on women of this age group in Uganda.
Results
There has a been significant rise in the prevalence of overweight (9.77% in 1995 vs. 16 .21% in 2016) and obesity (1.99% in 1995 vs. 6 .21% in 2016) since the first survey in 1995, with the most noticeable increase occurring in the central region that accounted for a combined prevalence of 17.22% in 1995 compared with 37. 21% in 2016. Multivariate analysis showed an increased likelihood of having overweight/obesity among women who live in the urban areas, have primary and above primary education, from non-poor households and users of radio and TV.
Conclusion
During the last two decades, there has been a slow but steady rise in the prevalence of overweight and obesity among women of reproductive age in Uganda. The present findings highlight the need for an enhanced attention on growing overweight/obesity within the broader goal improving maternal and child health in the country.
Keywords: Demographic and Health Survey, Overweight/obesity, Uganda, Women of reproductive age.
Background
During the last two decades, there has been noticeable declines in maternal and child mortality across African region that is generally attributed to better access to maternal healthcare services and improved nutrition among women of reproductive age (1, 2) . Between 1990 and 2013, children under 5 mortality declined at an average of 2.9% per year in Africa (3). The decline in historically high mortality rates and low life expectancy at birth, however, has been coincided with a slow and steady rise in overweight/obesity in the population, a phenomenon once believed to be characteristic of industrialized nations (4) (5) (6) . A recent systematic review reported that between 1980 and 2014, the age-standardized mean body mass index (BMI) increased from 21.0 to 23.0 kg m À2 in men and from 21.9 to 24.9 kg m À2 in women (5).
The healthcare dilemma arising from the co-existence of over-nutrition and undernutrition, known as double burden of malnutrition, has been recognized as a significant public issue in several nations in Africa already (7) (8) (9) , including some of the most impoverished ones such as Uganda (10) . The widening prevalence of excess body weight (overweight and obesity) particularly among women of reproductive age is a growing challenge for tackling maternal and child mortality owing to its association with increased risk of obstetric complications and infant mortality (11) (12) (13) . Furthermore, maternal obesity is also a significant determinant of excessive weight gain among children (14) . Given the already high rates of child mortality undernutrition in countries such as Uganda (15, 16) , the rise in childhood obesity is particularly alarming because of its contribution to adult obesity and enhanced risks of developing non-communicable diseases (NCDs) at later years. Making public health measures to tackle the spread of overweight and obesity and the associated risk factors is therefore of great public health importance.
The increasing rates of obesity, especially among the most impoverished communities, has been a subject of great research and policy concern. Previous studies have explained the aetiology of obesity from various genetic, behavioural, dietary, environmental, sociocultural and macroeconomic factors (17) (18) (19) (20) (21) . Although genetic make-up is considered a key aetiological factor, obesity is increasingly being understood as a complex interplay between a host of behavioural (dietary habit and physical activity), environmental (obesogenic environment, e.g. poor availability of fresh food and space for physical activity) and sociocultural factors (material well-being, unequal distribution of privileges and political environment) (22) (23) (24) . As the countries continue to urbanize with certain transformation in agriculture, dietary and sociocultural factors that are intimately linked with nutrition and bodyweight status, the situation of obesity is likely to worsen in years to come, unless appropriate measures are taken to control or reverse the trend.
Addressing overweight/obesity in a population that is characterized by widespread poverty, undernutrition and hunger is particularly challenging as the underlying pathways may not be the same among people at either ends of socioeconomic spectrum. Previous studies suggest that obesity is increasing in both the affluent and disadvantaged segments of the population and that the wealth-overweight/obesity relation is not a linear one (9, 19, 22) . Individuals in impoverished families often tend to over-eat to recover for prolonged episodes of food insecurity and usually rely on cheap sources of calories that are generally nutrient deficient and thus worsen nutritional imbalance. In contrast, overweight/obesity in the affluent families can be more common because of greater exposure to obesogenic factors such as habitual overeating, tobacco and alcohol use, greater consumption of meat, dairy and sugary products and decreased necessity for activities involving intense physical activity.
Overweight/obesity, similar to other chronic illnesses, is influenced by a range of demographic, environmental and socioeconomic factors (25, 26) . Exploring the sociodemographic patterns is a key step towards developing a good understanding of the issue and employ population-based prevention and intervention measures. To date, there is no nationally representative study assessing the situation of overweight/obesity in Uganda. To this regard, this study aimed to explore the trend and sociodemographic patterns of overweight and obesity among adolescent and adult women in Uganda. This study utilized open access data from Uganda Demographic and Health Survey (UDHS). Demographic and Health Survey (DHS) is a multicounty population health survey program that is operating in Uganda with the aim to provide quality data on key demographic and health indicators and thereby facilitating health monitoring and evidence-based health policymaking in the population.
Methods

Setting
The Republic of Uganda is a landlocked nation East Africa sharing frontier with Kenya in the east, Tanzania in the south, Rwanda in the south-west, the Democratic Republic of Congo in the west and Sudan in the north. Uganda became independent of British colonial rule in October 1962. The country has a population of 41 
Measures
Outcome variable
The outcome variable was overweight/obesity that was measured in terms of BMI by using the anthropometric measures (weight and height) provided on the UDHS data sets. DHS surveys collect anthropometric information among eligible and consenting women by using standard instruments.
Independent variables
Several sociodemographic predictors that are conceptually related with overweight/obesity were selected. The selection was facilitated by reviewing the past studies based on DHS data and was dependent on the availability of the variables on the data sets. Finally, the following were included in the analysis: age groups (15-19/20-24/25-29/ Table 2 .
Data analysis
Data were analysed using STATA version 14 and SPSS version 24. Prior to analysis, the data sets were checked for missing values and outliers and then merged to perform pooled analysis. Collinearity tests were also run to diagnose the correlation between body weight and the covariates and to make sure none of the independent variables were strongly correlated. Following that, the data set was prepared for complex analysis by accounting for sampling weight, strata and primary sampling unit. Adjusting for sampling structure is recommended for DHS data because the surveys employ cluster sampling techniques. After preparing the plan file, chi-square bivariate tests analyses were carried out to calculate the prevalence of overweight and obesity across the independent variables and to assess the significance of the associations. Trends in body-weight status and regional prevalence were presented as bar and map charts. Finally, multivariate analysis was performed to examine the association between body-weight status and the sociodemographic variables. This was done by using multinomial regression technique, and the outputs were presented as relative risk ratios (RRRs) and 95% confidence intervals (CIs). Three sets of regression models were run: univariate (unadjusted), full models (adjusting for all variables) and parsimonious models (adjusting for variables that were significant in the full model). Results of parsimonious models were interpreted as the main findings. Statistical significance was set at p < 0.05. Sensitivity analyses were performed by repeating the multivariate models for selected age groups at a time. Model fitness was assessed by Akaike information criterion and pseudo-R 2 values. DHS surveys measure wealth quintiles based on factor scores assigned for possession of durable goods (TV and refrigerator) that are used to categorize the households into quintiles such that lowest quintiles (poorest, poorer, middle, richer and richest) represent the poorest and the highest scores represent the richest households. For this study, poorer and poorest were categorized as poor and the rest of the quintiles as non-poor.
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Ethical clearance
All DHS surveys are approved by Inner City Fund (ICF) international and a review board in the implementing country. Institutional ethical approval was not necessary for this study as the data were secondary and were available in public domain in anonymized form.
Results
Sample characteristics
Sample characteristics are presented in Table 2 . Mean age of the respondents was 27.88 years (SD = 9.13).
Adolescent (15) (16) (17) (18) (19) and young (20) (21) (22) (23) (24) women represented more a two-fifth of the total sample. Majority of the women were of rural residency (81.1%), had primary level education (58.2%), followers of Christianity (82.9%), had more than two children (54.8%), married before reaching 18 years (56.4%), employed in technical/managerial work (54.6%), from non-poor households (64.6%), users of radio (76.5%) and user of TV (63.9%).
Prevalence of overweight/obesity
As shown in Table 3 , the prevalence of overweight and obesity was 12.4% (95% CI = 11.7-13.1%) and 3.9% Figure 1 and 2 respectively illustrates the trend in BMI status across the survey years and their regional distribu- Figure 1 , the prevalence of underweight women has remained virtually unchanged over the last two decades; however, those with overweight and obesity has increased by nearly twofold and threefold. Figure 2 shows that between 1995 and 2016, the prevalence of underweight has slightly decreased in all the regions except the Northern where overweight has more than doubled during the same time. The figure further illustrates that in 2016, both overweight and obesity have become more prevalent in all four regions, except for obesity in Northern region. The change in body-weight status across the surveys years was statistically significant (p < 0.05).
Predictors of overweight/obesity among women in Uganda
Results of unadjusted and adjusted regression analyses were summarized in Table 4 . In the full model, all the predictors variables showed significant association (p < 0.05) except for religion, parity and age at marriage.
Women in the age group of 45-49 years had the highest likelihood of having overweight and obesity compared with those in the lowest age group. In the parsimonious model, however, the effects slightly attenuated but remained statistically significant, indicating that the relationship between age and body weight is influenced by other sociodemographic factors in the model. The parsimonious models were repeated by stratifying by age groups to check whether it altered the associations between BMI and the sociodemographic variables. The stratified results showed no noticeable difference from the original models. The predictive capacity of the models was assessed by Nagalekerke R 2 values that indicated poor-moderate model fit (0.231). As both full and parsimonious model were used, Akaike information criterion was used to assess the quality of models and found that the parsimonious model showed a slightly better fit for the data.
Discussion
The present study analysed nationally representative data from UDHS during the period between 1996 and 2016. Given the long-standing burden of malnutrition and maternal and child mortality in the country, studies on body-weight composition as a measure of nutritional status have significant policy implications. In short, the estimates indicate a significant change in body-weight status among women of reproductive age. Since 1995, the prevalence of underweight has remained almost static, whereas that of overweight and obesity has increased by nearly twofold and threefold, respectively, indicating a higher relative rise in the obesity than overweight. The magnitude of the increase varied across the four regions. The most noticeable increase in overweight and obesity was observed in the central region that accounted for a combined prevalence of 17.22% in 1995 compared with 37. 21% in 2016. Data on overweight/obesity among women of reproductive age in Africa are rare; however, this study found that the prevalence of obesity among of similar age group is comparatively lower in Uganda than other countries in East Africa including Kenya (20.3%) (32) . The lower burden of overweight/obesity should be interpreted with caution as it can confound the magnitude of nutritional problems of the population. The results identify little less than a tenth of the women as undernourished, with no sign of progress during the last two decades. Persisting undernutrition among women of childbearing age is a critical public health concern (33) and therefore needs to be treated with urgency. Thus, based on the findings, it is recommendable that public nutrition programmes in Uganda focus not only on tacking the rising prevalence of overweight/obesity but also on the persisting prevalence of undernutrition among women of reproductive age.
Significant sociodemographic patterns were observed in the distribution of overweight and obesity. In general, women with higher age groups, urban residency, higher education, better household wealth status, higher parity, and access to electronic media had higher odds of being overweight and obese. Although weight gain tends to increase with age and the population in Uganda (as seen across the continent) is predominantly young, the protective effect of age structure can be offset by lower mean age at marriage and higher parity. This is particularly the case for women in Africa where physical activity is less common (34, 35) , and the prevailing cultural norm embodies corpulence as a sign of wealth/fertility and a measure of beauty that enhance the prospect of marriage (36) (37) (38) . Controlling overweight/obesity should focus on age-specific interventions especially among women with higher parity.
The findings also indicated a positive effect of urbanicity and socioeconomic status on body weight. The mechanism through which urbanicity influences overweight is believed to be linked with dietary and lifestyle factors such as sedentary lifestyle, lower need for strenuous activity, high fat and sugar diet and more take away meals. Urban population also tend to have better access to educational and employment opportunities (39) that are also strongly correlated with economic well-being and adoption of obesogenic lifestyle habits (40) . As supported by the current findings, women with better education and wealth status are at greater likelihood of being oversized. The positive correlation between socioeconomic status and overweight/obesity poses a critical challenge as socioeconomic empowerment is regarded as a cornerstone of promoting women's health. Strategic health policymaking tailored to the local sociocultural circumstance is necessary to ensure a better coherence between health and socioeconomic well-being among women.
Apart from the sociodemographic factors, media use status also appeared to be a significant predictor of overweight and obesity in this Ugandan women population. The media use-obesity relationship represents another paradoxical situation given the fact that media is regarded as a key instrument for public health communication and behavioural modification strategy (41, 42) . In traditional Ugandan societies where women tend to have lower socioeconomic capacity and access to outdoor entertainment resources, electronic media such as TV and radio serve as a common form of pastime which in turn encourages sedentary behaviour (6, 40) . Healthcare systems and policymakers need to consider these environmental conditions and create opportunities for more active lifestyle especially women, young women.
The present study has important policy implications. As a demography characterized by high rates of maternal and child malnutrition and mortality, rising maternal obesity can exacerbate the situation and compromise existing intervention programmes. Despite the growing recognition of the adverse impacts of maternal obesity on childbirth and infant survival outcomes, there has been no research so far on overweight/obesity among women of reproductive age. Introduction and implementation of policies to promote nutritional status among women require availability of reliable and up-to-date estimates of body weight over time. To this regard, the present study aimed to provide a detailed scenario of overweight/obesity prevalence across demographic and geographic parameters to inform policy approaches. As the study was based on existing data, the present analysis was unable to assess the contribution of several key determinants of excess body weight such as dietary and health behaviour, the sociocultural paradigms that encourage obesogenic habits and familial predisposition to obesity. Future studies should aim to addressing these limitations and focus on a broader range of sociocultural factors unique to Ugandan society. Sociocultural factors that trigger obesogenic behaviour (e.g. binge eating), stigma associated with seeking health care for obesity as well as gestational weight gain should be given special attention for future research on obesity and in making obesity-prevention policies (43) (44) (45) (46) . It is equally necessary to establish a national database for monitoring trends and progress towards nutrition-related goals in the population. This is the first study to report the temporal trend in body-weight status among women of reproductive age in Uganda. Sample population were considerably large and nationally representative. Overweight and obesity were defined and categorized as per standard guidelines by World Health Organization. Data were analysed using rigorous methods to ensure robustness of the findings and reported in a manner to facilitate comparison with existing studies.
Besides the strengths, there are several important limitations to note. Firstly, DHS surveys do not collect information on dietary and lifestyle behaviour that are considered as the most proximal determinants of overweight/obesity. As such, it was not possible to adjust the analysis for behavioural factors that might have affected the strength or direction of the associations. Individuals from household in the higher wealth quintiles are supposed to have better access to healthy and nutritious food compared with those in the lower wealth quintiles and are more capable of controlling their caloric consumption and body-weight status. Tobacco and alcohol consumption and physical activity patterns have also been shown to interact with dietary behaviour in determining weight gain among adult populations. Therefore, it would be interesting to explore the effects of sociodemographic factors on body-weight measures segregated by dietary and lifestyle behaviour. It was also no possible to distinguish whether the overweight/obesity was pre-gestational or because of weight gain from recent pregnancy. Women with higher parities usually experience greater weight retention and find it difficult to restore pre-pregnancy body composition. However, this study attempted to minimize the effects of these limitations by adjusting the analysis for parity as well as by excluding the participants who were pregnant at the time of the survey. Apart from the selection of variables, there are limitations regarding the validity of the measures as most of the variables were in fact self-reported (e.g. education, parity and age at marriage) and hence are subject to reporting/recall bias. Last but not least, the surveys were cross sectional and prevents making any causal inference.
Conclusion
In this large-scale cross-sectional study based on nationally representative data from UDHS, this study found that the prevalence of overweight and obesity among women of reproductive age has been rising steadily during the last two decades. There is a strong demographic and socioeconomic pattern in the distribution of this growing burden that should be taken into consideration in designing effective intervention strategies. For countries like Uganda, addressing overweight/obesity in a population traditionally characterized by chronic hunger and undernutrition is a complex exercise. Targeted policies by identifying the culture-specific risk factors as well as classifying the at-risk populations can help controlling the dual burden of over-nutrition and undernutrition in a context-appropriate manner.
